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The significance of photogrammetry is discussed 

anH i+c development traced in the Soviet Union 

from pre-Revolutionary times. Development 

after I9I8 is Divided into three periods 

(1918-1929, 1930-19^5. 19^6-present) and each 

period is discussed in terms of advances in 

technology and application, with special attention 

to those developed within the Soviet Union. 

Several of these devices are described. 
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Photogrammetry in our country has advanced from the 

survey of limited regions of the terrain from surface 

rtations and balloons to the study of the planets and their 

satellites  from automated spacecraft. 

The development of domestic photogrammetry is notable 

for the originality of ideas, methods and instruments and 

for their wide application to the solution of important 

problems of the national  economy.  Photogrammetry developed 

especially fruitfully after the Great October Socialist 

Revolution and the creation of the Union of Soviet Socialist 

republics. A number of achievements of Soviet scientists 

in the field of photogrammetry have received general 

recognition and been recognized by the Lenin and State 

Prizes, authors certificates and diplomas. 

The successful development of photogrammetry and its 

continuously increasing significance in the solution of 

various scientific and technical problems has stemmed from 

the fact that in it are combined the following basic merits : 

high precision of measurement, since the images of 

objects and phenomena on the photographs are obtained with 

the aid of precision cameras, and the development of the 

photographs is carried out by rigorous methods with the use 
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of specialized devices and computers; 

high productivity, achieved thanks to the fact that 

instead of studying the objects and phenomena on the ground, 

the study is carried out of their photographic images in 

offices ; 

complete objectivity and authenticity of the results 

of the investigations, since the images of objects and 

phenomena are obtained by photographic methods; 

the possibility of obtaining information concerning 

the state of separate parts and of the entire object in a 

single, extremely short period of time,  for example, the 

deformation of all of the elements of a bridge caused by a 

load may be instantaneously fixed on photographs and then 

determined in offices. 

the possibility L- detailed study of rapidly moving 

objects and transient phenomena, for example, flying 

projectiles, volcanic eruptions, deformations of automobile 

wheels during motion, intensity of motion of urban traffic, etc. 

the possibility of studying slow processes,-such as 

soil erosion, the movement of glaciers, settling and deformation of 

buildings and other structures. 

a method of remote study, which has special significance 

when the object to be studied is inaccessible to direct 

measurement or when the site of the object presents hazards 

to human life. 
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In the second half of the last century Kussian scientists 

and engineers began to employ photogrammetry for earth 

survey and created original instruments. At that time, earth 

survey was carried out with terrestrial stations or with 

stationary  balloons. 

In l?90-iP9p, N.O.Viller, B.B.Golitsyn, R.Yu.Tile and 

P I.Shurov successfully used terrestrial photogrammetry to 

establish the plans of the separate parts of terrain for 

the purpose of laying out railways  and for other engineering 

problems. 

In Russia, the first aerial photographs from balloons 

were obtained by A.K.Kovan'ko in 1886 above St.Petersburg. 

In order to photograph a larger area from a balloon, 

P.Yu.Tile in l?yp constructed a "panoramograph" consisting 

of seven cameras :  one central for a plan    survey and six 

lateral for  perspective survey of    terrain, including 

the line  of the horizon.  The panoramograph was supplied 

by electric surveyor's level vnich activated the shutters 

of all of the cameras when the optical axis of the central 

camera was in a vertical position.  The coordinates of the 

center of the projection of the  plan   photograph were 

determined by the geodetic method.  The angular elements 

of the external orientation of the photograph were found 

according to the  nne of the horizon. For transformation 

of the perspective photograph to a plan  one, V.F.Naydenov 

created the rectifier. 
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S.A.Ul'anin developed an original reconnaissance 

camera with a sail borie and a device with a focal length 

of 100 cm and print size of 2k  x 3f CM.  In order to determine 

the elements of the external orientation, in the device 

were fixed the readings of a barometer and clinometer and, 

with the help of an additional camera, the horizon was 

photographed. 

In terms of originality and generality of the solution 

to the problems of terrestrial cartography, the devices of 

r-.Yu.Tile and S.A.Ul'anin surpassed the foreign instruments 

of that time. 

The rapid growth of aerial photography was facilitated by 

the development of aviation.  In order to photograph from 

an aircraft, the requirements of the aerial cameras were 

more complex, particularly those of automatization of 

operation.  This problem was successfully resolved by /.M.Potte, 

who in 1913 created the first semiautomatic aerial camera 

for plan    photographs with a single-disk shutter.  With 

this aerial camera were made numerous aerial photographs 

during the first World War, mainly for reconnaissance 

purposes, and also in the post-war period all the way to 1930 

for the mapping of the territory of the U.S.S.R. 

In the years of the first World War, almost all large- 

scale operations were carried out with the aid of aerial 

photographic materials.  In the Russian army were created 

photogrammetry sections and an Aerial Phototopographic .?leet 
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(' .1.Sreznevskiy, v, W.Potte, ' . ^.iSaydenov and others). 

The first aerial survey from an aircraft with  clearly 

defined measurement goals was carried out in 1914 during 

the siege of  Peremyshl'. on the basis of aerial photographs 

in Waroh of 1915 a plan of the Mazur Lakes region was 

prepared with the location of enemy positions. After this, 

plans from aerial photographs were doe systematically in 

corps and division headquarters. 

In order to direct the photogrammetric units of the army, 

an Aerophotogrammetric Department was set up in K.'.ev 

where an officer's aerophotoprammetric school was 

located and the journal "Izvestiya po aerofotogrammetrii i 

tolkovaniyu fotorrafii" (Review of aerop' otogrammetry and 

photograph interpretation) was published. 

The theoretical and practical studies carried out in 

the field of photogrammetry up to 1917 are reviewed in the 

fundamental threo-volume work of R.Yu. Tile " 'ototopografiya 

v sovremennom razvitii" (Photctopography in contemporary 

development) (1908, 1909), and also in the book by 

G.IM .She DU*v and N.N.VeselovsViy "Geometricheskie osnovaniya 

fotogrammetrii" (Geometric foundations of photogrammetry^ 

(1899) and in the monograph by V.F.IHydenov "Izmeritel'nay? 

fotografiya" (Measuring photographs) (1922). 

Thus, Russian photogrammetry up to 1917 had a number 

of achievements and was used chiefly for the solution of 

military problems. The creation of domestic aerial 
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cameras and photogrammetric instruments was made substantially 

difficult due to the weak development of optical-mechanical 

industry in Tzarist Russia. 

The reconstruction of the domestic economy in our 

country after the first W Id War and the Civil War, and al;-o 

the industrialization and the collectivization of agriculture, 

made necessary a speed-up of the mapping of the territory. 

Within a limited period» this complex problem could be 

solved only by the method of photorrammetry. 

The exceptionally hiph significance for the development 

of photoprammetry was due to the decree sipned by ..I.lenin 

and published March 23, 1919 concerning the establishment 

of ysshepo peodezicheskopo Upravleniya [now the Glavnoe 

u-oravlenie peodezii i kartoprafii pri Sovete Kinistrov SFSR 

(GUGK)J  (Central Administration of Geodesy and Cartography 

attached to the Soviet of Ministers, USSR).  Before this 

administration was put the problem of territorial mapping 

with the roal of lendinp every possible assistance to the 

development of the productive forces of the country. With 

the solution of this problem, aerial phototopopraphy and 

photoprammetry are recopnized as the most effective methods 

o"f studyinp the territory for revealinp natural resources. 

Three periods may be noted in the development of 

photoprammetry in the Soviet Union. 

The ^irst period (1913-1929) is characterized by the 

organization of photoprammetric undertakings and the training 
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of specialists, and also by the development of a composite 

technique of aerial photographic survey, and by the first 

experimental and production work on mapping various regions 

of the country by this method. 

Up to 192^ all aerial surveying work was carried out 

only by the rilitary-Topopraphical Service of the Red Army. 

In 1918 in the system of the Red Military Air '"leet, the 

first aerial photofranhic detachment under the direction of 

.C.Tsvet-Kolyadinskiy and an aerial survey-photogrammetry 

school were organized.  D.A.Tol'skiy, P.F.Cokolov, ' .?.Kaydenov, 

K.' .Chibisov, K.S.Gerasimov and other teachers of this school 

made ";<rge contributions in the training of engineering 

specialists.  A rroup of graduates of this school later 

turned to work in the civilian departments and played a 

decisive '.ole in The formation and development of aerial 

surveyinr (N.D.'Mogomolov, M.K.Tsipanov, I.N.Istomin and others). 

In the aerophototopograpMc division, maps were put 

together and corrected according to photographic sketch 

assembled from separate nontransformed aerial photographs 

However, the volume of aerial survey and photogrammetric 

work at that time was small, and plane-table survey remained 

the basic form of topographic survey in the Military-Topo- 

graphical Administration during the Civil War and for several 

years after its end.  In spite of this, the advantages of 

photogramme !,ric survey were recognized.  There were attempts 

to use a  universal   method of sterecy; hotogrammetric survey 
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with the aid of the stereoplanigraph.  However, this method 

was not widely developed because of its  ;inplexity and the 

high cost of the device. 

In 192k, under the direction of N .'".Aleksapol' skiy, 

experimental and then production work was carried out on 

planimeIric-composite aerial photosurvey.  These works 

clearly showed that this method has gr'at advantages over 

plane-table survey, especially when mapping flat and hilly 

country saturated with contours. 

In 1920 photogrammetry began to be taught as an independent 

discipline in the geodetic faculty of the T'ezhevofo Institute 

(Land-Survey Institute), in 1921 in the geodetic faculty of 

oenno-Inzhenernoy Academii (IVlilitary-Engineerin( Academy) , 

and in 1923 in the Leningradskom Yoenno-Topograficheskom 

Uchilishche (Military-Topographical College).  At the same time, 

scientific investigations were carried out in the field of 

photogrammetry in the institutes and the academies. 

After the end of the Civil V.'ar the volunteer societies 

of the air fleet "Dobrolet" (192*0 and "Ukrvozdukhput"' were 

created.  They began carrying out aerial photosurvey and 

photogrammetric work for the needs of the national  economy. 

Under the guidance of the "Dobrolet"the State 

Technical Bureau of Aerial Photosurvey was organized, 

headed by M.D.Bcnch-Bruevioh and an aerial photosurvey 

department, was attached to the "Ukrvoosukhput"'. 

The bar-dc form of work in 1925-1930 was planimetric and 
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planimetric-composite survey. The work was done accord ir.p 

to requests from various departments. The Bureau of Aero- 

survey, in addition to doinp production work, also carried 

out scientific investigations in order to improve the various 

processes of planimetric aerial survey.  In order to transform 

aerial photorraphs, P.P.Sokolov developed an original 

rectifier and, together with T .^.Aleksapol'skiy, the MGI 

rectifier. 

In the "Ukrvozdukhput"' society an aerial nhotosurvey 

venture was organized which prepared photosketches and photo- 

maps in accordance with the order of the administration of 

the organization of land exploitation and the planning 

departments of the settlements.  In addition, aerial photo- 

survey enterprise was created in Central Asia, carrying 

out aerial photosurvey work to satisfy the needs of the 

Central Ariar republics. 

^hus, even in the initial neriod of the development 

of the Foviet rovernment, aerial photosurvey was widely 

used, especially in the land- and forest-exploitation. 

The first works showed preat prospectr for this prorressive 

method for mappinp the territory of our vast country. 

Durinp this same time the training of specialists was 

stepped up.  In 1926 at Moskovskom Geodezicheskom Institute 

(IviIGAiK)  (Moscow Geodetic Institute) training in the 

specialty of photoprammetry was initiated, and in Lenin- 

pradskom Institute Grazhdanskopo ozdushnopo Flota (Leningrad 
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Institute of the Civilian Air rleet), training in aerial 

photosurvey. This was the bepinninp of the planr>ed 

systematic training of specialists in photoframmetry.  Some- 

what later, other institutes be^an the same training : 

Moskovskiy Institut Zemleustroystva (MHZ) (Moscow Institute 

of Land-Exploitation), F.'ovosibirskiy Institut Inzhenerov 

Geodezii, Aerofotos'emki i Kartofralii (MIGAiX) (Kovosibirsk 

Institute of Geodetic, Aerial Fhotosurvey and Cartofrapnic 

Engineers), L'vovskiy Politekhnichesliy Institut (LP1) 

(L'vov Polytechnic Institute) and other institutes, and also 

a number of topographical technical schools. 

Scientific work also expanded.  In 1929 the Tsentral'- 

nyy T'auchno-Issledovatel'skiy Institut Geocezii, Aeros'emki 

i Kartorrafii (TsNIIGAiK) (Central Scientific Research 

Institute of Geodetics, Aerial Survey, and Cartography) 

was formed.  Here systematic scientific research befan  of 

photoprammetry, directed toward methods of reducing the 

amount of labor involved in the field work. 

In this perioJ and in the following years, scientific 

work in the field of aerial photosurvey and photoprsmmetry 

was also carried out in the departments of Institutes : 

MIIGAiK, MHZ, the V .'. .Kuybyshev "IA, Moscow State University, 

LPI and others, and also at the Aerotec.hniques Laboratory of 

the All  SSSR (Academy of Sciences, USSR) and in 1 \ny 

departmental organizations. 

Thus, in the first period, was laid ehe strong foundation 
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of wide development of Soviet photogrammetry. The composite 

method of aerial photographic survey, developed at the sane 

time, allowed the increase in the quality of the work and 

the growth of productivity of the labor, compared with the 

plane-table survey used at that time as the basic type of 

typographical survey. ?ox  mapping of separate mountain 

and high-mountain regions, terrestrial rtereophotogrammetrical 

survey was used. 

The second period (1930-19^5) is distinguished by the 

use of the composite technique for mapping many regions of 

the country, and also by the wide application of a 

differentiated technique of the stereotopographie survey, 

allowing a significant reduction in field work compared with 

plane-table suveys and with the composite technique. Aerial 

phototopological methods have become basic during mapping 

of the territory of the entire country in a scale of 1 : 100,000 

and in separate regions in scales of 1;50,000 and 1:25,000. 

The multipurpose method developed abroad at that time 

for making maps of large scale could not be used in the USSR 

because of the complexity, costliness, and relatively low 

productivity of the instruments. Neither could another 

foreign technique for fine-scale mapping based on the use of 

perspective photographs obtained by multilens aerial cameras, 

be used, since it did not allow the required precision of 

relief image.  Therefore, Soviet photogrammetry, resolving 

the immense problem of creating topographical maps of 1:100,000 

V 
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scale, followed the path of the deveüopment of the new 

techniques. 

In 1930 F.V.Drobyshev organized a laboratory in which 

original photogrammetric instruments were worked on. 

In the beginning of 1930, G.?.Gapochko, F.Ya.Gerasimov 

and others suggested the ,rT0 technique.  It differs from 

the composite technique in the following way: Contour lines 

on the photographs are made by stereoscope according to the 

stake points collected in the field or obtained by simplified 

methods of photogrammetric concentration of elevation within 

the limits of each stereogram.  From the photographs the 

contours and the horizontals are placed onto a plot with the 

aid of a pantograph or an optical transformer. 

To reduce further the field work, /."..Drobyshev, 

K.D.Konshin, G.V.Romanovskiy, and G.P.Zhukov proposed and 

worked out in detail an original differentiated mn vhod of 

making maps according to aerial photographs.  The technique 

is ba-.ed on the ule  of a stereometer which has correction 

mechanisms for transformation of differences of longitudinal 

parallaxes, allowing one to construct horizontals on the 

plane-table photographs in the presence of only ^-6 altitude 

points per stereogram. The contours and horizontals were 

transferred from the photographs onto the plot with the aid 

of an optical projector.  In surveys of flat or hilly regions 

with a large number of contours,  photomaps are made onto 

which the horizontals are transferred. 

1 
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At the same time various techniques of photogrammetric 

condensation of the geodetic base were being created : 

Phototriangulation, with the use of general purpose stereo- 

theodolite (A.S.Skiridov), graphical radial phototriangulaticn 

(N.F'.Aleksapol'skiy, F,' .Drobyshev, G.P.Zhukov, Y./.Deyneko), 

differentiated method of stereo phototriangulation (G.P. 

Zhukov), straight line method (G.' .Romanovskiy), technique 

of undestorted model (K.D.Konshin, G.V.Romanovskiy). 

?or practical applications of these techniques wide- 

angle and ultra wide-angle aerial survey lenses (!•/!.M.Rusinov) , 

topographical aerial cameras (S.l.Shokin, G.G.Gordon), 

stereometers (?.V.Drobyshev), multiplexes (K.V .Yiktorov, 

M.M.Rusinov and others) have been developed and serially 

manufactured. 

In order to increase the precision of the photogrammetric 

condensation of the skeleton in triangular point, various 

devices, set-ups and systems have been made and used for 

determination of the elements of the external orientation of 

the photographs in flight :  altimeter, radar altimeter, 

gyrostabilization set-ups, the radiogeodetic systems of 

TsNIIGAiK and "Rym". 

The Soviet differentiated method is considerably 

superior to the American differentiation method of Brock, 

since the former does not require high-precision rectification 

of the photographs for the survey of reliefs and contours. 

7.V.Drobyshev was awarded the State Prize for creation of 
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the stereometer. The works of M.W.Rusinov, M.D.Konshin, 

G.'.' .Romanovskiy, N.P.Kozhevnikov, N.P.Viktorov, D.I.Aronov, 

A.f>".Shakhverdov , K.A.Sokolova and L.A.lukashevich were also 

recognized by State Prizes in the field of the creation of 

new aerial survey lenses, ultra wide-angle multiplexes and 

a method of aerial radar levelling. 

The differentiation method has allowed in an extremely 

limited period mapping on a scale of Is 100,000 of a large 

territory and creation of high-quality topographical maps 

which are used in the development of the domestic economy 

and ensuring the defense of the country. 

During the Great Patriotic V.'ar with the aid of aerial 

photographs enemy fortifications, their battle formations 

and armaments were showed up, were made and updated the 

topographical maps and plans of cities, various photodocuments 

- photographic sketches, photomaps, transformed photographs 

with reference grids, etc. were created.  In the artillery, 

tarpet and reference coordinents were determined according 

to aerial photographs by the method of graphical photo- 

triangulation with the use of scales for laying out initial 

directions and also according to terrestrial photographs 

with the aid of a photo range finder (P.A.Kel'nikov, 

A.N.Lobanov, V .T'.Kazakov), 

In the second period terrestrial stereophotogrammetric 

survey also underwent further development in connection 

with mapping of mountainous and alpine regions.  ,?or making 
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maps according to terrestrial photographs, ,1 .V .Drobyshev 

made a stereoautograph more compact than the corresponding 

instrument made by Zeiss. The "Aerogeopribor" factory put 

our a series of Soviet stereoautographs, and the factory 

"Geodeziya" , a series of jjhototheodolites   P.K.Rapasov 

suggested a method of combination of photogrammetric survey 

with aerial photosurvey, allowing a reduction of the time 

neccessary to create maps, comnp.red with the usual terrestrial 

stereoT)hotogrammetric surveys. This method has been 

successfully used for mapping the Tien Shan region. As a 

result o^ this work, maps have been obtained of inaccessible 

areas and opened the highest mountain summit - Pobeda leak 

(7^39-3 TTi).  'or this scientific achievement, the scientific 

Council of xhe Geographical Society of the USSR awarded a 

group of topographers, headed by P.N .i.apasov.the l.P.Semenov 

Golc Medal. The maps of the Tien Shan region are recognized 

as a remarkable work of Soviet cartography. The authors 

of these maps, a group of military topographrs working 

under the direction of A.P.Makovkin and A.I.Kozlovskiy, 

were awarded the State Prize. 

During the Great Patriotic War, theoretical studies 

also continued in the field of photogrammetry, determining 

the path o^ its further development. To this period belongs 

the work of r-'.G.Kell, P.A.Urmaev and others. 

The third period in the development of Soviet p hoto- 

grammetry (from 19^6 to the present) is intimately connected 
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with the post-war reconstruction and development of the 

national economy. This period is characterized by the 

further development of the theory of photogrammetry and the 

development of new methods based on the latest achievements 

in physics, electronics, mechanics and contemporary 

computing technology to increase the precision and speed of 

phototopographic work. 

After the completion of mapping the territory of the 

country on a scale of 1:100,000 and after the transition to 

surveys scales of 1:25,000 and 1:10,000, there arose the 

necessity of the development and wide application of new 

multipurpose stereoinstruments. 

The solution to this by no means unimportant problem 

was favored to a significant degree by the studies of 

M.D.Konshin, who demonstrated the possibility of stereo- 

photogrammetric processing of photographs with transformed 

aiding levels.  These investigations were continued by 

A.N.Iobanov, C.F Zhukov, and ' .Ya.Pinkovskiy in the monographs 

"Teoriya transformirovaniya pary snii-kov" (The Theory of 

transformation of photograph pairs), "'-vedenie v teoriyu 

fotoprammetricheskoy modeli mestnosti" (Introduction to the 

theory of photogrammetrical terrain models) and "Teoriya 

kollinearnoy geometricheskoy modeli mestnosti" (Theory of 

collinear geometric terrain models). 

As a result of detailed studies and design v/ork in the 

USSP for the first time were created stereophotogrammetric 

instruments of transformed aiming levels - the stereograph 
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of V,.Drobyshev and the stereoprojector of G.' .Fomanovskiy 

The photopraphs in these instruments always occupy the 

horizontal position; because of this, the installation of 

the observation system is significantly simplified in 

comparison with the general purpose instruments developed 

abr x-.d. The effect of the angles of inclination of the 

photopraphs in the stereopraph and stereoprojector are 

controlled by correction mechanisms. Here the stereorraph 

is the most compact of all known hiph-precision peneral-purpose 

stereo instruments, since in it the photograph and the model 

are placed under .enters of rotation of three-dimensional 

levers. The transformation of aiminp levels in the stereo- 

pranh and stereoprojector makes it possible to process 

photopraphs with any ^ocal lenrth.  The cost of these device? 

i~ several times less than the corresponding instruments developed 

in the capitalist countries. 

At the present time, topopraphical-peodetic enterpriser 

in this country are equipped with FD-3 stereographs and with 

stereoprojectors.  On them are carried out a larpe amount 

of work on the creation of topographical maps of various 

regions according to photopraphs with focal lenpths of 55.70, 

100,1^0, and 200 mm. 

"^or investipation of peneral-purpose stereodevices, 

G.A.Oshurkov suppested model photopraphs, allowinp one to 

estimate tne precision of these devices more strictly than 

by use of control prids. 
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Simultaneously with the creation of peneral-purpose 

stereodevices, methods were beinp rapidly develop-'d of 

three-dimensional -nhototrianrulation v.'ith transformed aimirp 

levels on stereoplanipraph and multiplex (A.N.Lobanov, 

G.P.Zhukov, N P.Lavrov and ithers).  These techniques 

widened the ranpe of application of stereodevices based on 

the reconstruction of aiminp levels existing curir.f photo- 

graphing of the site. At the present time in photoprammetry 

a new direction is beinp developed, namely the creation of 

ort^onhotomaps and orthophotomaps with horizontals.  "or the 

solution o*" this problem, E.1.Falantarov and G.P.Zhukov 

rronosed anr' developed a slit-rectifier cons > stinp of a 

trirle-pro.iector multiplex and a single projector.  A^ter 

that experimental models were manufactired of the photo- 

stereofranh of P. .Lrobyshev and the stereophotoprojector of 

G,' .Pomanovskiy.  The experimental work carried out at the 

TsNIIHAiK on the photostereopraph has demonstrated all of 

the features of slit projection,hirh precision of this method 

and the expediency of its development. 

Other types of devices for orthophototransformation 

have been developed at KTIGAiK.  C^ these let us mention • 

a camera attachment !i.o the SD-3 stereograph and the ortho- 

nhotop^o.iector of V.'.' .Drobyshev - the CPU.  The experimental 

work carried out on the TD-3 with attachment has shown the 

roor" productivity and precision of the method. 

In the experimental stare, there is a method of creatinr 
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orthonhotoma't'S based on tracinp of horizontals on a SD-3 

stereograph with simultareous fixation of a profiling 

nropram for subseaucnt orthoprofilinp. 

In the rectifier of the TsMIGAiK, the profiling program 

is written analytically in the form of 3 coordinates of 

each of a number of points of the model; the profiling itselr 

is done automatically. 

In the orthophototrans^ormer O.'TD or  F.' .Drobyshev 

('"IinAiK) t^e program is also created simultaneously with 

the tracing or  the horizontals, but in the form of praphical 

point profiles  The orth.onrof ilinr is done visually by hand 

accordinr to a point program on the O'/TD.  Experimental work 

done under the auppicer o^ the GUGK has shown sufficiently 

hifh precision and efficiency and also other merits of this 

method, demonstrating the necessity of its. introduction 

into production. 

In 1970 7.V .Drobyshev was awarded the lenin I-rize for 

the creation of hipr--precision peneral-purpose stereodevices. 

With a roal o^ substantially shortening the geodetic 

field vorv connected with aerial photographs and of increasing 

the precision of photoframmetric condensation of the skeleton 

in trianrulation point, in 1956 A.N.Iobanov proposed, and 

together with a proup op scientific collaborators and 

production workers, developed an analytical technique of 

three-dimensional ph.ototrianrulation usinp computors and hiph- 

precision measuring device  - the stereocomparator. 
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At the present time this method is the basic and most 

efficient technique for condensing the skeleton in trianpulation 

point accordinp to aerial photographs 

The development and introduction into production of the 

analytical technique of phototrianpulation was to a 

significant depree made possible by the theoretical work of 

K.A.Urmaev, especially his monopraph "Elementy fotoprammetrii" 

(Elements of photoprammetry), and the studies in the field 

of the theory and practice of analytical processinp of aerial 

photopraphs (I.D.Karpopolov, M.M.Mashimov, ?.?.Iysenko, 

V .A.Polyakova, '. .Ya/'inkovskiy, R .P.Ovsyannikov, ' .B.Dubinovskiy, 

.A.Bulushev, ' ,\ .Poporelov, ' .K.Belykh, I.T.Antipov, 

G.K.Efimov, and others). 

r"any production enpineers- contributed a preat deal of 

work in the detailed development o-f the technolopy o^ this 

method.    Automatic  precision stereocomparators were 

develoned (' .D.Derviz, E.I.Folantarov, E.7,?ilimonov, and 

others). 

The ^irst theoretical and experimental-production works 

done by the analytical technique of phototrianpulation in 

the ETSIV "Ural-1" and "etrela" are reviewed in the monopraph 

of A.N.I obanov " vototrianpulyatsiya s primener.iem elektronnoy 

vychislitel'noy mashiny" (Phototrianpulation with the aid of 

computors) (19^0). 

At the present time two types of analytical routinp 

•phototrianpulation are in widespread use.  Tre first type is 

- 21 - 



barer! on the sequential construction of partially dependent 

models. The elements of the mutual orientation or the photo- 

rrpphs are determined according to the results of the 

measurement of a first stereorram from which systematic errors 

are eliminated.  Then, the elements of external orientation 

o^ the first photcrraph and the first b,".sis of photography 

are arbitrary selected, and the elements of external 

orientation of the second photograph, and also the coordinates 

of the points of the first model, are calculated. A second 

model is constructed analogously, but as the elements of 

external orientation o^ the second photograph the values 

obtained as a result of the creation o^ the first model are 

used instead of arbitrary ones,  '.he second model is brourht 

to scale o*" the first one accordinr '.o the aiminf levels, 

"uch constructions are carried out up to the end o'r the scale. 

As a result, a ^ree network is obtained which is oriented 

relative to the geodetic system of coordinates accordinr to 

reference points.  In this process, the inp]uerce of residual 

systematic errors is eliminated. 

The second type of routine phototrianrulation is based 

on the construction of independent, individual models.  In 

order to do that, only the elements of mutual orientation 

or  the photopraphs are found;  the elements or  external 

orientation are not reouired.  r>e independent models are 

ioin.e^1 accordinr to the aiminr points in the free network, 

which is oriented externallv as in the first method. 
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Experimental and production work has demonstrated that 

with respect to precision and productivity, these methods 

o^ routinr phototrianrulation may be considered equal. 

I^ore efficient than routinf phototrianrulation is block 

nhototriarrulation.  In the USSR  strict versions of block 

phototrianrulation have beon developed, based on the 

simultaneous construction and adjustment of the results of 

measurement of all photographs of the aerial survey routes, 

included in the block.  The difficulty in the application 

of these versions is the necessity of solving normal 

eauatione op an extremely hiph order.  To overcome this 

tfiffi~'ilty an iterative method is used with the sequential 

insertion o?  unknowns (F.Pt.Mashimov) and methods of partial 

exclusion of unknowns ( \ ?.Lysenko).  In addition, a method 

or quasi-nhotorraphs is beinf investigated, allowinf one to 

reneralize the initial information by construction of a 

reneral block network (A,N.lobanov).  A quasi-photofraph 

represents a piven, for example, central projection of the 

model of the terrain , createu according to a few or many 

stereoprams.  By replacinp the usual photographs by quasi- 

photopraphs, the order of the normal equations may be 

sipnificantly reduced.  A method of equivalent transformation 

of adjustment equations is also beinf tested (I.1./inarevskiy) 

In the strict versions of block phototrianrulation, 

a photograph or quasi-photopraph serves as the elementary 

component.  In the approximate version, this role is played 
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by an independent model, a group of models or a -"outing 

network.  In addition, in the approximate versions it is not 

directly measured values, but their functions which are 

adjusted. 

Of the various versions of block phototriangulation, 

the approximate ones are mainly used in production.  However, 

the more widespread application of the strict versions, as the 

more perspective ones, is apparent. 

In order to increase the precision of determination of 

the ground point coordinates, in analytical phototriangulation 

elements of external orientaion of the photographs are used 

which are fixed in flight. 

Soviet photogrammetry has developed at a rapid pace and 

in various directions.  Aerial survey optics have undergone 

further improvement, objective methods of estimation of 

image quality have been created, color photomaterials have 

been employed which extend the possibilities of office 

interpretation of aerial photographs, the precision of 

a?rborne instruments for determination of the elements of 

external orientation of the aerial photographs has been 

increased, many organizations have successfully applied and 

developed digital - methods of photo processing, work is 

continuing on automatization of stereophotogrammetric 

measurements which have been started by professor A.S.Skirdov 

in 192*4-, electronic phototran. "ormer is being created 

(iv.P.Bordyukov, . .1 .Siiirnov, I,G Zhurkin), there have been 
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•proposed and worked out an analytical phototransformer and 

analytical photocartopraph (A.N.Iobanov, I.G.Zhurkin), 

a device for processing of photopraphs with random centers 

of projection (L.N/'asil'ev), and also an instrument for the 

planar solution of stereophotoprammetric problems (Ya.I.Gebpard). 

The base for photoprammetric instrument construction 

has been considerably extended in order to develop the new 

technique and introduce it into production. 

Terrestrial stereophotoprammetrical survey is used for 

makinp plans of only relatively small areas, when aerial 

survey is unprofitable.  The methods of terrestrial photo- 

prammetry ara widely used for the solution of many nontopopraphi- 

cal problems, for example, for curvey of architectural 

monuments, for determination of deformations of engineering 

structures, for determination of the parameters of +he eye 

for prerarinp contact lenses, etc.  Institut Prikladnoy 

Ceodezii (Institute of Applied Geodesy) , established not 

lonf apo in Novosibirsk, is also involved in the solution of 

these problems. 

'?or the training of engineerinp specialists in photo- 

prammetry, a number of text books and training materials 

have been created and are in wide use (K.M.Aleksapol'skiy, 

N.A.Blokhin, A.5.Skiridov, ?.\ .Drobyshev, N.N.\ eselovskiy, 

I/i.D.Konshin, A.N.iobanov, N.Ya.Bobir, \ . i- ..jeyneko , G.A.Oshurkov, 

N.P.F'ikhaylov, and others). 

New unlimited perspectives have been opened to photo- 
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prammetry with the use of spacecraft for study of the earth, 

moon and other celestial bodies.  Soviet science made the 

first photographs of the back side of the moon and obtained 

panoramic photographs of the lunar surface.  These photo- 

graphs, and also cosmic photographs of the earth, .enus, 

and Wars, are used for the solution of various scientific and 

practical problems. 

The achievements of Soviet photogrammetry in the 50 years 

of the creation of the Soviet Union are the result of the 

successful development of ou:" socialist government on the 

path of building a communist society. 
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